Probiotic Clostridium butyricum Improves the Growth Performance, Immune Function, and Gut Microbiota of Weaning Rex Rabbits.
Probiotics could promote animal growth and enhance immune function. This study investigated the effects of Clostridium butyricum (CB) on the growth performance, intestinal immune, and gut microbiota of weaning rex rabbits. A total of 60 healthy female rabbits (5-month-old) were divided equally into four groups and mated on the same day: control group (CTRL, fed with basal feed), low-dose group (LDG, fed with basal feed + 1.0 × 103 CFU/g CB), middle-dose group (MDG, fed with basal feed + 1.0 × 104 CFU/g CB), and high-dose group (HDG, fed with basal feed + 1.0 × 105 CFU/g CB). Then, 30 weaning rex rabbits (35-day-old) were collected from each group for this experiment, and they were offered the same feeds as their mother. The results demonstrated that high-dose CB treatment significantly increased average daily weight gain of weaning rex rabbits. Further studies suggested that CB enhanced small intestinal digestive enzyme activity and improved mucosal morphology and antioxidant status. Supplemented with CB, small intestinal barrier function was maintained with the upregulation of mRNA levels of ZO-1, claudin, and occludin as well as the increase of sIgA production. Moreover, the relative expressions of MyD88, TLR2, and TLR4 were elevated in HDG; simultaneously, pro-inflammatory cytokines including IL-6, INF-γ, and TNF-α were decreased after CB administration. In addition, CB showed beneficial effects in improving weaning rex rabbit intestinal microflora via increasing the abundance of beneficial bacteria. Therefore, our results indicated CB can promote rex rabbit growth, which is likely to the enhancement of immune function and the improvement of intestinal microbiota.